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97181635. 2 



*X *iJ ^ ^ ^ 



mi/2K 



1. -^t^^#6t4^^6^«^«, ^^it#iX-?iSl^^4^^*7K^^^^ 

^^SL^ lOOum J- 400jim, J.^/rii.^^L*.^&^-5LA-tj€jtit;*>^6^T>i^)-# 
Ei^, E^^^LX.i-^it^-f 5 1000 'f^, 

2. 1 ^t^^ii.M6^l^J^M^l^>^-t;5(> O.lMmjS. 10^m. 

3. M\^>t 1 ^t^-^i^M^^^^^LtJlJ.i!'-^ 15 ^L/1000|xm^ 
10 4. ;f>L^']^.^ 1 *t^/rii.M6t4/^:E:>'^ ISO^rn. 

J.10^m, ^-tit^^L^^^^W^ lOOum J. 400Min. 3.f)f^^ ^HM.^^^^^^^ 
'fg-J- 1000#-, 

20 Se.#J-^t-^#*!-. * t &4t^f-^#J t ^ 9wt% J- 12wt%fifl^8S.I^'^i^'f«' 

3wt%J. 15wt%6^#7j<-l^^i^; 

^^m^J^^M-^^'i^^^'^ 2^M.2O0, 50% 
^80%6^^l^^; ^ 
25 #^/fiijfM>^t«^ 20X:^70"C6^^>§-tMEI:^I^WiiM. 

10. 9 6^^>^, *t ^/fi^.-^#*|-AJ^ ^ 

11. M]-^^t9ii^:^>i:. :^^ffi[iiL^^^i^^i^m.^^^AmM, 

12. MJ^^9 6t^>i:. ^fmUL^^^^^^' 

13. *5lif'J*45. 9 ^^0riiLmiifj-fi^'^^^^t^ O.lum J. 
30 lOnm. 
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97181635.2 



isL m m ^ ^ m2/2M 



/lOOOum^ 

15. M]-i:^%9^iT>i:, Pm^^M-^^^'^ ^ 150nm, 

16. 9 ^^7^, ^mm^^^^m,. 

17. M\^^9¥i^7k, ^^pfjin^j^^^^^^^^z^n^^^^m, 

5 18. M]^^ 16 mi^i J^^Pm^yl^^'^^^^^^^'^'^^^' 

19. M]^^9ii(]^>^, J^^Pf\imii(]^^^Ayi^^^M.'y^ 5rnmJf}\ 

10 Sr*?fri^t>1^43?^L> o.im^^^m' ^^^^ 

^L^^ii^m-^^ lOOum J- 400^1111, Mii^ ^L^^^4*5LA-i-^lt6^T-^ 
itSi4^^LAt>^/flt5--ti^i^^^®?Li;f5^ 5 >fg-^ 1000 41-. 

21. 20 ^tt^;r«^^i^«^L^-t^ o.l^m J. 

lOnmo 

15 22. ^^^^^ 20 ^t^;r«6^4®^Lt>l^!>'^ 15 

/lOOOum^ 

23. *^^'J^^ 20 6^^1., ^t^/r«6^l>f->^^:i''^ 150Mm. 

24. 20 6*1^^, ^+;J/ri€fl«.l^'^i^itll^««., m^M<»^^ 

20 25. *i^'jl^4^20 6t^^, ^+^/rii.^*-l^^^fe&^^z:'#'tt'^3^s^. 

27. ;K^'J^^1?-20flt^^. 



97181635. 2 



m =^ 



B1/20M 



10 '^'l*^. Wrasidlo ^ U.S.t^'J 

No.4,629,563 ^ 4,774,039 ;SLZepf 6^ U.S.^^'J No.5,188.734 ^ 5,171,445 ( * 

-'^^ ^ ^^ilJ. ?1 ffl T Wrasidlo 

Zepf 6^^-- ^^']''>^T*^!^>.ti4^^^^^-fi^fe6^^'(^^> 

. Zepf 6^ ^ 'J''^^ T 9^ Wrasidlo 6^ 4" ^'J 6^ 2t si. 
); 

25 ^mmimi^t.im^>%^y'. 



97181635. 2 



Tii. m ^ m2/2om 



1 y^^i^ 2 >m.^ 

^ ^ 4h ^ ^ # ^ ^ « 0 ^ . 

25 T'f^#>(?^m iL5>J*il&#^^MHt:N7jL. ^ Wrasidlo t. 



97181635.2 



^i^ m =^ ^3/2015 



igij^ 2 >mM 

iL-:^yt?mii^^^i^mm^m.^^^^^it Wrasidlo m^t^^A^ ^ 

10 Wrasidlo ^/f . Wrasidlo ;t 3C T -jt-fca ^S^lT^^jtb^^fi^ 

@ ±il- T-^l^'l^ E i^.. ^^i -f ^^(spinodal 
curve) l^il'fi.f-itfT^^3i-^5^^tl&^^(binodal curve):tLfal. * t^'S-l^B^TX 

^ H'^^m ^itdfj^k^^ ), ^ J5!|1^8t;f^^|;t6t Wrasidlo •:fL^^¥titiK.it. ® .^i? 
;^J^^jL^^Ami^tSt, m^mtMj^r-m^MH^, il#i^=f^^ Wrasidlojfa 

^ Wrasidlo 6^t*']t^/rJ?I^ "TN5«t#" A.^^f^^^mi4L^^^¥i^i^ 
20 fi*f*rt&-t-?L;?.^i£)lt^'ft:.. Wrasidlo ^M6^il)t;F5't#^i-^^Ji.^^^t-tt 

^ Wrasidlo -^^'Jt. ^^^"^^Um^f, ^tf "^t^" 
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97181635.2 



m ?)i 1i m^/20M 



i£ ^ ^X * ^ il^imdf} ^S-Ati. Wrasidio 

(permselectivity) . ^it 6^1 ^ 6^ ^ Ji 6^ fiift . 

Zepf Wrasidio ^ ^-^^/^ . ^^'i^k^¥] imif}-^} 

'ho iiiiJt* Wrasidio :5^^5fc^t?i:i4:*^#7 ^1^6^ Zepf ^. -^^i^ ^tii 

Zepf i$ 41 ^'Mu )hm^m.''k'i^^\tWzmi> ikyj'<i^nu.m^n'^^ ^ ?ic 1 

No.2199786(itJL#^ "Fuji"). Fuji -f ^^X^^L'g^:^ jij , 

Fuji ;5^?*f'J^6^)/I^S^l#;?i£^;f^:l:^^t4^D*t^£t6^;•lL^E;® . /A 0.05 J. 

J:5'I^iiJ^4^4fi^#4-i^l^'r4^^^, (Ul I'J lOiam )c i]jlb, -^TUi^; Fuji 
^ ® £ # t ^Ni * ^ ^ 6^ T> ^ # 'fi . JL T> ^ # 'fi ^ 34 f'J i§j /il '14 ^ 

* 4 I 7 - 29 « 



97181635. 2 



tH. m =Vi ^5/20M 



-titJil.^^. Koehen ^Afi^ U.S.t^'J No.5240862 . #^jfe?&«J 

^jjfc#fl^6^^ii5J:.6^-#^^5t^45^^jt?^si{^-S:?^-^^'^' -^^'H^' Roesink 
^Ae^i U.S.t^'] No.4798847 ( iK..i5E.7l7 Re.No.34296 ) ^^i^l ^^i^-f^^ 

Kraus U.S.^^'] No.4964990 4900449 T 3|.i±^>Jb#j^-;^ t ^'^ 

'fE;^.^, Kraus -tif']#]-|-fi^lM;l:-l-i^lSl'li6^, gl^T>ii'^f- T^35t#Mt 



97181635.2 



m M 1? ^6/20m 



5 fit^H-^L^t^. 

\0\xm . 

^Lifij-^HiX^^^in-^^^^^^X^^^n 5 J-^^y 1000 

»J*!LFMLX.^-#«'Ji^J^. -^•f-i^I?M6^>:jLX.t^;H7^^0.1^m J.#^ XOyim . 
^^K it&fl^-^1000mn2^'J^5L^i&*J^J-:>'^^; 15>^4t5^L. >$L:^B;iit- 
^®^M-5ry&#^*^^bitir^Mit:t6^;f ^^^^mi^^' ^^^^ 
15 t. M6^;>f>U.l>-7<7^^ ISOnm. 

^mi^ 5 j.^^ 100 

25 i^>3wt%J.^ 15wt%6*)i^7jc.J^^Ji*r^^«--^i'>ifc##t-. ^k^^^r^'^^^i^ 
50 % 5- 80 % mm^^W^^^^^ 20 
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97181635. 2 



m 18 15 %i/2m 



4!^H4^Jl8^it-;r^i^^:9->fet)^^/l^^-f i^J^;iit?L><.t>(?^^ O.lum J. 

5 lOm . -tr^niE^^^-il: loooum^ J.:>'#^ is ^Hi^jJ^^^i^^, ^^^M.'y 

150f.im , 

15 %\i.^^^^LX^m^A 5 -f^j-.^^i 100 -f^. mtyi ^ 

^^(j l{im 1.^^ 10|.im6^^i^M^LX.t. ^^mi^^^^^^ 1000}.im- J.'>'^^ 
15:TU >f;lJ.t!''-^><7 150|.im. ^iX^S-t^^^^^^J^^'^^f^T^^^'l^''^^'^' 

20 Itai^^-jjCBj 

25 *ri^. 
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97181635. 2 



HJ 15 ^8/20m 



#Jl7f?^^5.£^^ 1000, jtb^K 4^;l8^^Ji^l-4^^:^^R'H. ^^i^^FiK^^v^-t 
(bulk porosity)isL^?)H#^^H. 

t'li^iife, B-mt. T-^iife, -^M^^iife, 
20 -^i^, t^^ti>prpfr-if^^m.4^^mi^n^^^. 



25 iXfi^if^^^-^'l^^^R.. ^Sl^^jf^^^m, l^'ft^Kl^^^^^h, 



o 
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97181635. 2 



Tii m ^ mmoTs. 



t.mi'^-^m 3 % J. 1 5 % 

* -fe # ( ) 0.5 % J. 5 % 

j^^'] { it 43 % 72.5 % ) 

^-f^iit 2 J. 15 3 J. 10 f>\ ^^i^^i^^^im^^*} 50 % J. 90 

% Jt-ffcii 55 % J. 80 % 4B^H->1>1. i^iti^ 60 % B. 75 % ^f^'HS.^. 

^.BR^^jS^B^. ^^n*^hilJE!iL ^>^-#.^ ^;jc^^l]ii, 
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97181635. 2 



^ m =^ mio/2om 



-ft Wrasidlo ^m^m^^fl^^-^imt ' i^ii^^-^m^^'^^^-^h^^imJl^^^ 
n^m^M-Jtf' i. 1 :^'\i^m<\ . 'f^*J;Jl^F^^'J Wrasidlo §l^t€/?I 

^^^m^Jl^ ;^^B^6^^;|.^7f?^«3 100^ 1000^im5il£ 

;k o ^-^i$/!^6^^Ji#bJ^7tJ^ 125 S. 400jim . Mi^i^ji^ 150 J- 300j.im » 'It 

iil? i'J -ft ^ 3E£.f5L 6t ^ J^-^it 6^ ^ -^5^ ^ 6^ . 

20 ^^mm^b^^^ 

(SEM). @ l^2 7r^^f^m$-m$^^^m¥iW\S}.mi^^if^^:Sl$L 
So ^ij^^6^#^i£^-^ @ 3 ^/f^T^fi^it^S^ Wrasidlo ^^ffl^Lflt;fa^b» -^^ 
25 a. «a;i6^^^^i^|gfc^L4iS^L^t^mL;^®-5LiL^i:i"^^ O.Uim . i| 

-il ^ SEM iii^ 6^ tf/XT . "^r^ Kesting,Synthetic Polymer Membranes:A 
Structual Perspective,p.275(John Wiley & Sons,2d editionClPSS))^-^ 6(f 
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97181635.2 



Tii m ^ mii/2os 



Jilii^^ttk, mUiJLt^>tA^im. )«t-fii#^4/f, -f*:;^ Coulter Model 
0204. i'ltblj^^ "^i^M^LX.-t". ^/rii.-f-i^>MaX.t;lLJi^6t#'I^^L6t 

Bt, !^ S^i!t#^4l^^«t#^;t-^^ Wrasidlo ^ Zepf t'f'J 

t^lO: K 50: lil-frJ-lGOO: 1 , Rt® t^^M^^i?]^)^ 5 psid , 

25 >lB^ih*i^x;t6^^LX.t^t7Wi. #-'fipsid7f?J^#^^:T^-tl(poundsper 
square inch differential). JLvk^j^m^-^X^iv^'^^^B:^^^^'^^^^ 
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97181635. 2 



th, m ^ mw20M 



mi 

^ t'f^oi^Hl^, ^-f^i^ AMOCO(Alpharetta,GA)f ii, ^ Udel 3500 

>&'ftJfl|^W, ^/rii.^^4^?6^5!^l>l-4SL^^^ 8 - 7 %, ^:1«>!7#^9 
15 - 15%, A^'A^^ijlQ- 12%. 

J. 15 % , 1^ 3 J- 12 % , :S:'fti4^ 4 10 % . 

20 mm^^^^m^^my'^^^^^^^Y-^^^^^kmi ^'it^jci: 

25 41 

I I ge-i'b ~| 
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97181635. 2 



m ?8 15 mi3/2om 



^^^^^ 


8 - 17 % 


^^^^^ 


3-15 % 










4 II 








8-17 % 




3-15 % 







T^^^ 0.1 % J.^^; 10 % f^^^t. ^t>K-i^6^^^:5-tt, 'fit/fl7K#7f;#|t'^i}^ 

^jfi^'ltiJLT, 3!i<-4^#*l-tfit'l':t:^i^^^^ 0.1 % 3.0 % . ^^%!m. 
^^^^f, ik^-i^ It 1 % J. 2 % . 

15 
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97181635.2 



m mi4/2om 



itt'lt^. 20 % J.^t 80 % . 

^'i^itfm^Js, mi0,j^raii.t^'^ 100 J. 400nm 

20 ;^M^^^^m^, >m-^'A^^^i^ii^-^^-^l^^^ 20 -c J. 35 x:, 

20 t: J. 70 C , ^Ait^ 30 1C J.^^ 60 'C i^^itiS-fit J^^^t 
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97181635.2 



U m =^ mi5/20M 



tS^^^t3tMj^3i&^ \0^, 3.'ilit^^¥}^ffimjl^^ 65 ^ BO % . 
10 ^l^'fl 

#MiL *^fj S^s . . #^6^1 Wrasidlo t ^-1 8 

15 /lOOOnm^ . 4atb^T. ;^:feB^*I^^M6^^Lt>t3l::^;>^5LtJi Wrasidlo 
^fjmi^ii^h. @ la^*6^F;^:^;.i^50^L/1000^m^ . i3^h. Saat^/fn^fi^ 
;^;»^f-30^/1000nm^ . 0.^. ;^i^B^f'J^^€^^^^X*;r 15 
/1000nm'6^f^Lt;l^#«£. ^t^m^1li^:^tf' -ILt^i^-f 25 
/lOOOum^ . ^-ftit . kf- 30 ^L/1000|im^ . 

20 ;^^B^^^^^>gL;^t6^/^j^ 

mi^'fiiM^ic^ioj^^^o, tL^^m^^-^^m- ^^mm^-^^^mj^'i- 

25 ?i:3^6^Tri&r^l 

Koehen f A6t U.S.-t^'l No.5240862 t '>:fh6^-#Tr®r^5LC^^*J&>^t-i# 
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97181635. 2 



tH, m =^ mimn 



t t^M^^I^^^M . & Riser f U.S.^^J No.5240862 t T llfXfi^ 
#:3l'J6^#^B=r. n^i^$tmXi^^^^^ii,r^^4.' Koehen^A^cKiser 

'^i^Mimi'm^^i^ ^x >5i A ii ^ ^ /?] 4- io^a s^i •m^^m^ 

■^i|«;lt#6^. ^6^4t&M^^I^. 
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97181635. 2 



% M mi7/20K 



^^°n^^j^^^^7$.fi^^^i^'^'^'^-^^ (pvp). timi^^^^^y^ 

•t t i& ^ ^K-li . 

^ 'ft ffl (capillary forces)i^A^. Iil^^«^:f^^L6^>^^J:-T*^^ » PVP iS^t 
#f 6^, #i 4 I^-f^ 5?'J /# >^ ^'J ^ ^ . 6^ ?S ^ Hk^e f ^ ^ 

1 

ftffl 9.3 ^ l^^f^-g-i}^(Udel 3500) > 19 ( MW200 ) . 4.3 

25 %l^6^:i^"rt:^^^sa^ 1.8 ?D 7^^65.6 - f&'it'!S-^^m^#'J^*^J -6^1 j/h 
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97181635. 2 



ffl 15 mi8/20M 



•;^-fi^, ^^iifHi^m, ;fi*^-?^^K-», loo-c^mit-f^. 

*]Tii^/fii.M6^;^c>^u^p^i^j>j^it^LKi-. lOpsid T^#;l£ 47mm ^:ffi 
^t»lJ:^^i±MSt^>iit, Coulter W+^«'14^J^)>J!tit?LX.t. 

5 iifl^^i^a 1 , #*^^T6^#'hi: 



7Kj;t(ml/min/9.5cm^@10 psid) 




2000 


1.5|im 



-f^jf] 9.3 % IK-'^W^i^CUdel 3500), 19 % i:Zl..^S| ( MW200 ). 4.3 
1 0 % I'^F'^t'^^S^ , 1 .8 % 65 .6 % 6t N - f &'>th''g-;?ti^ ^^f"] ^i^j - ^ 

% ) i^S 9 f>, :^>^^a>l3^ 40 ^ 45 -C &f)7jc>§-t>^^t. 

>4^ifjtvg^. #ib^/f«, ioo'C6^!i?t^t-T-;*. ^ 

15 »Jii^^/fiiM6^7]CjjfL^^Jij >iiit^LX.-t. ^ lOpsid T^#;^ 47mm jg:^^^ 
^m-i^S.it^^^i^, Coulter ^^L■^t^»l:S:■fi^Ji5iLit■?LX.-^. ^/fiil 



4iv 



;|<-i)l(ml/min/9.5cm^@10 psid) 




8000 


Sum 



^m^] 3-6 



20 i.^Bt)8l^>l>t6^-f^^ 
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97181635.2 iSi ffi ^5 I|19/20S 







36 >t 




3 


3# 


65 - 70 % 




4 


20 f> 


65 - 70 % 




5 


6# 


50 % 




6 


6f> 


90 % 





^gfe^'J 7-10 



5 /t|p^^a;t 6^ >ft;^ 

4 VI 





77^4 






7 


15 ^'4 


40 - 45 °C 




8 


50 t4 


40 - 45 'C 




9 


24 ^'4 


20 "C 




10 


24 t4 


70 t 





10 ^XJle.:#^M*^^«l.;5^t^;$^i^a^=^#7^i^. 'M f)k-ti^^^^-^^ 
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181635.2 % ?)3 15 m20/20S 
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97181635. 2 



W ^ Pit ffl 



mi/6M 




97181635.2 



% ii It a 




97181635.2 



m ?g 15 Hi a %V&% 




97181635.2 




m 2A 
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97181635.2 



Til m =Vi m m m5/m 




S2B 



97181635. 2 



ift ?ii ii Ptf a m&/m 




a 2c 



29 



